and finally, group simultaneously exposed to As and Cd (As/Cd 229 GROUP). 
antagonistic effects, and have to be considered in relation to the 70 metabolic processes involved [1] . In addition, these metals are 71 not biodegradable and have a long life in the environment.
72
Accumulation of these toxic metals/metalloids in ecosystems is a 73 major source of human exposure and hence a threat to human 74 health, mainly As and Cd, which are by-products from processing 75 other metals, leading to common exposure in industrial settings.
76
The biochemical effects of independent exposure to As and Cd systems, which represent a more than 30% of molecules in cells.
95
In metallomics metals are used as markers or tags to track these 
115
In this work, a metallomic approach based on SEC-ICP-MS has 116 been used to achieve a better understanding of the function, hydrogen peroxide (4:1 v/v) was added. After 10 min, the PTFE 281 vessels were closed and introduced into the microwave oven.
282
The mineralization was carried out at 400 W from room increased from 60 to 140°C at a rate of 7°C/min for 4 min. Then, [19, 20] . In this sense, our results show a major excretion of As
435
when Cd is administered simultaneously (Table 2 ). In contrast,
436
the major accumulation of Cd in kidney cytosolic extract is 437 obtained when this element is administered isolated to mice.
438
Since the most important interaction between these elements 439 was observed in the liver, the cytosolic extract of this organ was 440 used to study the biological response of exposed mice by SEC-
441
ICP-ORS-MS. peaks from cytosolic fractions of liver (Fig. 1) .
448
In Fig. 1 can be observed the presence of low molecular 449 mass As species (<300 Da) in liver cytosolic extracts analyzed 
by SEC-ICP-MS. The higher intensity of signals was obtained 451 from liver of mice exposed to As/Cd during 6 days (Fig. 1A) , in 452 which As concentration is the highest (Table 2 ). In Fig. 1A respectively [21, 22] . In this case, this peak presents higher 465 intensity in mice exposed to the mixture As/Cd during 6 days 466 ( Fig. 2A) .
467
On the other hand, higher intensity of signals from Cd MTs, which replaces copper and Zn due to its more electrophilic 480 character [23] . The induction of Cd-MT is also a consequence of 481 the role of MTs in Cd detoxification [24, 25] . In addition, a second
482
Cd peak at about 32 kDa can be observed, whose intensity 483 increases with exposure to Cd ( Fig. 2C and D Se concentrations determined by IDA-ICP-ORS-MS after acid 496 digestion (Table 3) .
497
The effect of mice independent exposure to As or Cd on plasma under Cd exposure (Table 3) . However, the depletion 507 of SeP concentration is reversed under As/Cd exposure. Since Table 2 t2:1 -Quantification of arsenic and cadmium in plasma, liver and kidney of mice under As/Cd exposure by ICP-ORS-MS. 
Se-metabolites and SeAlb are required for the synthesis of 509 selenoproteins in liver for later transport to plasma [28] ,
510
Decreased levels of selenium metabolites in mice plasma after 511 the administration of As/Cd, as well as a little reduction of SeAlb 512 levels along the exposure can be observed in Table 3 , which 513 supports the hypothesis that SeAlb and selenometabolites have 514 been transported to liver for the synthesis of required SeP.
515
Finally, the increased levels of eGPx in plasma (Table 3) can be 516 related with the transport of this enzyme from liver to plasma 517 to neutralize lipid peroxidation [29] caused by the exposure to prediction. In addition, the complementarity of using both 542 ionization modes for polar and lipophilic metabolites is 543 remarkable (see Table 4 ).
544
In addition, GC-MS was applied as complementary Table 5 .
552
These metabolic changes in GROUP As/Cd can be related to 
565
Under As/Cd exposure, similar effects were observed.
566
Perturbations of amino acid concentrations related to toxic 567 exposure [30] can also be seen in Table 4 , which shows decreasing 568 levels of taurine and alanine. (Table 4) . This process induces degradation of membrane 576 phospholipids and cell apoptosis.
Q5
Consequently, the levels of 577 free fatty acid increase, which is confirmed by ESI(+) and ESI(−) 578 analysis of liver lipophilic extract, which increases the presence 579 of PUFAs (Table 4) . [31] and rats under 587 cadmium exposure [32] . Increased biosynthesis of triglycerides 588 and diacylglycerol has also been found in apoptotic KB cells [33] . Table 1 . 
703
The increase of ferritin observed in Fig. 3 
